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An Experimental Study of Settlement Behavior of Ardificial Reef
according to Reinforcement Characteristics
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ABSTRACT

Seabed settlement and erosion sometimes occurr when a artificial reef is installed in soft seabed. Therefore, this study carried
out CBR test and water tank settlement test to investigate settlement behavior of artificial reef according to reinforcement
characteristics such as reinforced types and reinforced area. Soil types of ground are sand, silt and clay deposits. Three
reinforced types were prepared: unreinforced, geogrid and hybrid bamboo mat(HBM) with different reinforced area. Laboratory
test results indicated that reinforced artificial reef improved bearing capacity of ground and reduced settlement as reinforced
area increased. Especially, reinforced HBM provided more bearing capacity and less settlement than reinforced geogrid.
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(a) Sand (b) silt
(c) Clay
Fig. 1. Soil types
Table 1. Geotechnical properties of sand
Optimum moisture Maximum dry
Do (mm) Do (mm)  Dso (mm) Cu Ce content (%) unit weight (kN/m?) uses
0.26 0.33 0.47 1.81 0.89 13.1 16.0 SP
Table 2. Geotechnical properties of silt
o o » ) Optimum moisture Maximum dry unit weight
[o)
Dso (mm) Liquid limit (%) Plastic index Specific gravity content (%) (KN/) USCS
0.085 296 N.P 2.69 17.55 15,02 SM
Table 3. Geotechnical properties of clay
Water content (%) Unit weight (kN/m®) Plastic limit (%) Liquid limit (%) Specific gravity USCSs
70 15.3 30.64 59,57 219 CH
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Fig. 2. Particle size distribution curves
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(a) Unreinforced

(b) Reinforced geogrid

(c) Reinforced HBM

Fig. 3. Reinforced type

Artificial reef
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Bamboo mat
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Fig. 4. Concept of HBM

Ao AMEE 2 eTE|Els okl Hke AEO
017} == 6t/m, mesh size'= 6mmx6mmo]|t}. T}t
jE= AF-E sl AA AlZFeE3em, mesh size= X2
S2j=0] 269l 12mmx12mme] Ao =2 A&s}ar),

S Yolr7] $J3)] CBR(California
bearing ratio) A& 2 =% 25} A% (water tank settlement
test)& RYSIRATE CBR A lAYE AR AJgolefal
T b, 2% Sem?l #Ee HEF ==(A7 150mm,
o] 175mm)e] d7Jzk

rE

e

i T
1p rﬂz

=2 WY o) By 2

(a) OA

o7} 247} 2.5mm % 5.0mm ZlojofA WSk sl e
§ REIFYER U 0 2 o Al A % %
Sshz Alglolch ¥ ATl A CBR AHI STt 2
SIS olgasoLt, Y el ok ¢ %01
2o mye wsio] AW mFL BsiA ol
9] ST Immmino], 247F B4A0] WAo] uhE
r‘grc,ggfg—g— T35} ¥thHa and Kim, 2015).

ol S sk ARE 7k Al 9 Fol7t 22t 200m
o, 50cm ‘3—! 100cm @] Z5HA] mFo| g=z0f e, 4
E U AR A 247k 24ske] 212 5Ae] B
e Yok AES ST 242k mAAel Qo]
29| shgol Z718 ) Aok ABL Avugit o5 @
Ae & 3TAR 27} o)z FA tiv] 1H(AR 1), 2H[(AR 2)
9 4ul(AR 4= AJstaleiet. ofu) s} AZkE At 22
off A glo] 24413t 59k ¥ %’SP@‘ oH, 2443k o] ot
& 52 F7hIR BE AL FUT AF 240
3504 7b7} Seapehlct.

=

3. MY ZAx
3.1 CBR A|¥ Zdn}
Fig. 62 217} mejl, AE 9 HE 28k 204 221

2|= 9 HBME| B7}o| w2 1Y Al AaE vepdch
olmf 2T =0 HAL 1A, 3A U SAR Flglon,

f;% 3333334

(c) 3A

Fig. 5. Reinforced area

56 d=AHMATEE=RE Hi6H MIE



Load (kPa)

1000 1500 2000

0 500

—o-Unreinforced
-o-Geogrid 1A
--&- Geogrid 3A
-e--Geogrid 5A
-¢ HBM 3A

Settlement(mm)

0w AMMSR © o

\ \
\

o Ao Qe
| ; ‘\\ .\

i Vo \
& Ao o e

(a) Sand

[o] 10

Load (kPa)

20

30

Load (kPa)

Settlement (mm)

(c) Clay

Fig. 6. Load—settlement curves with different soil types
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